We conducted a prospective study of48 children, aged 2 to 14 years, who had persistent bilateralotitis media with effusion, enlarged adenoids, and a bilateral conductive hearing loss. Halfofthese patients underwent adenoidectomy and the other halfadenotonsillectomy. All patients were followed every 2 weeks for up to 6 months. At 2 months postoperatively, the overall success rate in terms of the resolution of middle ear effusion was 85.1 %. Success rates were 82.6% in the adenoidectomy group and 87.5 % in the adenotonsillectomy group; the difference was not statistically significant. Our findings demonstrate that both adenoidectomy and adenotonsillectonty are effective for the treatm ent of persistent otitis media with effusion, and they confirm the findings of other studi es. Based on ourfindings and those ofother investigators, we offer a four-step approach to the management of these children.
Introduction
The prevalence of otitis media with effusion (OME) peaks between the ages of 2 and 5 years . 1 Half of all children aged 3 to 5 years have at least one effusion per year,':' and between 28 and 38% of preschool children experience a recurrence of OME.3-6Approximately 50% of effu sion s resolve spontaneously within 2 months, but 5% result in a bilateral conductive hearing loss that persists for at least 1 year and that can cause subsequent language impairments and learning difficulties.v' Others have reported spontaneous resolution at 2 to 3 years in 31% of patients with untreated OME. 7.8 Among the fac-tors that can hinder the resolution of OME are parental smoking, atopic disease, recurrent acute infection, and an enlargement of the adenoids. 1.2.9 Persistent OME (glue ear) is a common cause of hearing loss in children. In the United Kingdom, five of every 1,000 children require surgery for this condition at an annual cost of £30 million ($43 million U.S.).2.1O In the United States, the cost of such surgery reaches $2 billion per year." Children with persistent bilateral OME are more likely to experience language impairments, which can lead to learning and behavioral problems,2.4·6.12.13These problems can continue to affect the academic performance and development of these children well into the future.
There is controversy regarding the treatment of OME. Treatment options range from medical therapies to different types of surgical procedures. Some of the controversy stems from the fact that the combination of decongestants, antihistamines, and mucolytics is ineffective." Another reason is that although antibiotics and corticosteroids clear effusions, the recurrence rate is high once treatment is discontinued." Several surgical procedures reduce OME-induced hearing loss, but they do not always cure persistent bilateral effusion."
Many questions regarding treatment still need clear scientific answers, and there is a need to know how to approach a child with persistent OME. In this study, we attempted to determine the effecti veness of both adenoidectomy and adenotonsillectomy in a group of children with persistent bilateral OME who had failed medical treatment and who had no history of ear surgery. Based on our experience and that of other researchers, we offer our recommendations for a four-step approach to the management of children with chronic OME and enlarged adenoids.
Patients and methods
We studied 48 children, aged 2 to 14 years (mean : 5.8), f Based on 47 patients; see footnote above .
# One failure was attributed to a recurr ence ofadenoid s, one to sinusitis, and one to persistellt middl e ear effusion.
who had persistent bilateral middle ear effusion , a bilateral conductive hearing loss of 2 to 12 months ' duration (mean: 5.1), enlarged adenoids, and a history of snoring at night (table) . No patient in this study had rhinorrhea.
Patients were diagnosed and selected for surgery on the basis of their history, otoscopic examination, audiometry and tympanometry results, postnasal space x-ray findings, and their failure to respond to at least 3 months of medical treatment. Twenty-four of these patients had a history of recurrent tonsillitis, and they were chosen to undergo adenotonsillectomy . The other 24 patients were selected to undergo adenoidectomy.
Otoscopically, the tympanic membrane was dull and immobile in all but four patients; in two of these patients, the tympanic membrane was difficult to see, and in the other two, the membranes were retracted. X-rays of the postnasal space revealed that all patients had a narrowing of the nasopharynx as a result of an enlargement of the adenoids . All pre-and postoperative clinical examinations and evaluations were performed by an experienced otorhinolaryngologist (Q.A.K.).
Audiometric testing was performed in soundproofrooms with an Interacoustics clinical audiometer (model AC5) . We used a visual-reinforcement audiometry technique for the younger children and a conventional technique for the older ones. Audiograms showed that there were significant air-bone gaps (>10 dB at three or more frequencies) in all patients. Tympanometry was performed with an Interacoustics tympanogram (model AT2) . Tympanograms were flat (type B) in all patients. 648 All surgeries were performed with the patients under general inhalational endotracheal tube anesthesia. Postoperative followup was performed every 2 weeks for up to 6 months. Criteria for success included a subjective improvement in hearing , findings on otoscopic examination, closure of the air-bone gap, and type A (peak) tympanography results. All successful cases were identified as such within 2 months of surgery . All patients who failed surgery underwent a repeat postnasal space x-ray 6 months postoperatively.
Results
Overall, the surgical success rate was 85.1% (table) . Inthe adenoidectomy group, there were 19 successes (82.6%) and four failures (17.4 %) (one patient in the adenoidectomy group was lost to followup). In the adenotonsillectomy group, there were 21 successes (87.5%) and three failures (12.5%) . The difference in success rates between the two types of surgery was not statistically significant (p>O.05) .
The four failures in the adenoidectomy group all experienced a recurrence of adenoids . The three failures in the adenotonsillectomy group were attributed to a recurrence of adenoids, the onset of sinusitis , and persistent middle ear effusion in one patient each.
Discussion
The removal of the adenoid s is presumed to eliminate the mechanical obstructing effect of this tissue and/or the source of nasopharyngeal infection. The failure of medical treatment to remedy chronic OME can probably be 
New Fast Tracf M procedure lets patients cut ties with primitive oxygen delivery.
For more information Circle 143 on Reader Service Card attribute d to the mechanical effect that the ade noids have on the eustac hian tube ope ning . T he simultaneo us remova l of the tonsils is con sidered to be a viable option whe n a pat ient with OM E has co nco m itant chronic tonsillitis.
Our find ings dem onstrate that bot h adenoidectomy and adeno tonsillectomy are useful surg ica l procedures for treating persistent OM E. We found no statistica lly significant difference in the success rates of the two procedures.
Our result s are in accorda nce with those of other studies." :" For ex ample, Maw stud ied 103 children age d 2 to 12 years who still had persistent bilater al OME aft er undergoing a l 2-w eek co urse of ant ihistamin e treatment. 17 These childre n we re rand oml y ass igned to one of thr ee gro ups : an aden oid ectom y gro up, an ade notonsillec to my gro up, and a non sur gical co ntro l gro up. During surge ry, one ea r was intubated while the other served as a furthe r intrapatient co ntro l ear to ga uge the degree of clearance and thus to help determine surgica l success or failure . At 12 mo nths of follow up, the combi ned success rate for the adenoidectomy and ade notonsi llec tomy grou ps was 7 1%, com pared with only 26 % for the co ntro l gro up-a highl y significant d ifference (p<O.OO I). Th ere was no statistica lly sig nificant d ifference in succes s rates between the two surg ical gro ups.
Others have reported that the addition of myrin gotom y with tube insertion to ade no idectomy or ade notonsillectom y does not imp ro ve outco mes .17· 19
Recommendations
In light ofo ur findings and those of other inves tigators, we recomm end a four-step approach to the managem ent of children with chro nic OME and enlarge d ade noids:
Step 1. First-line mana gem ent sho uld entail obse rvation and screening by otoscopic and tymp anom etr ic examination every 2 to 4 weeks ove r a period of 2 to 3 month s.
Step 2. Med ical therapy should be prescr ibed for those patient s in whom spontaneous resolutio n does not occur. T rea tment should co nsist of decongestants, antihis tamines , and ant ibiotics for 2 to 3 mon ths.
Step 3. For children who have failed repeated medical therapy, we reco mme nd ade noidectomy or"ade notonsillectomy as the first-li ne surgical procedure. Either procedure red uce s the mor bidit y ca used by rec urre nt OM E.
Step 4. Myringo to my wit h tube inser tio n should be the procedure of last resort. Its bene fits are limi ted , and it car ries a significant risk of co mp lications, incl udin g otorrhea, per ma nent perfo ration, sca rring, and retr action with ad hesions .
Fina lly, the oto laryngo logis t sho uld seriously co nsi de r prescribing a hearing aid for childre n with chro nic OM E and co nd uctive hearin g loss unt il their disease has sub-650 sided. Such assistance might help these chi ldren avoid the lan guage and speech difficulties that ca n hinder their performance and developme nt.
